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and when the deposit is sufficiently large, the furnace is emptied and  the  deposited  metal  removed.    Gustave  Gin  also obtains (               vanadium, as an alloy with iron and silicon, by reducing, in an
Y"              electric furnace, a mixture of the oxides of iron and vanadium,
together with silica and coke; or more easily, by reducing vanadium tri-oxide by means of rich ferro-silicon. For this purpose, 60 per cent, ferro-silicon is powdered and mixed intimately with vanadium tri-oxide, this is agglomerated with 4 per cent, to 6 per cent, of coal-tar pitch, briquetted and smelted in an electric furnace having a magnesite hearth.
The metal manganese resembles iron in many particulars, but is more difficult to reduce from its ores. When the reduction is effected in the blast-furnace, with iron-ore to furnish enough iron to collect and alloy with the manganese, some 2.5 or 3 tons of coke are required to produce one ton of the 80 per cent, ferro-man-ganese, and about 20 per cent, of the manganese is lost in the slag owing to the imperfect reduction of the ore. Such an operation is very wasteful, both in fuel and in the valuable manganese ore, and the electric furnace is so much more economical in both these particulars, that it can be used in competition with the blast-furnace \r                 method. Silicon-eiscn, that is low-grade ferro-silicon containing
*N                some 10 or 15 per cent, of silicon, can be made in the blast-furnace
r                by using silicious charges and a great excess of fuel, the silicon being
I                 derived from the silica in the charge.   In the electric furnace,
£                 however, using quarts as the source of silicon, with coke to reduce
^                 the quartz to the metallic state, and some iron-ore or scrap-iron
j;                 to alloy with the silicon, an alloy containing as much as 80 per cent.
4-                of silicon may be obtained; and the electric furnace ferro-silicon
v                  has largely displaced the blast-furnace product, as the cost of the
I u              former, per unit of silicon, is so much leas.   Some other ferro-alloys
J                 are also made more cheaply in the electric furnace.
|                    The ferro-alloys .may be produced in electric crucible furnaces,
*                 such as the Siemens vertical-arc furnace, Fig. 2, or the H^roult
|>f                  ore-smelting furnace, Fig. 78, in which a carbon electrode dips
7                 into a carbon-lined receptacle, that forms the other electrode.   In
|                 such a furnace the alloy will usually absorb a considerable amount
j                  of carbon from the lining, and if a carbonless alloy is required, a
I                  furnace like the H^roult steal furnace, Fig. 93, should be used,
f                  in which two carbon electrodes are employed, which need not
I                  touch the molten metal, and the lining of the furnace is not made
1,                 of carbon.more rapid smelting, the zone of fusion will become
